Objectives: To investigate the clinical value of T-SPOT.TB technology (γ-interferon release assay for tuberculosis (TB) infection in the diagnosis of TB in elderly patients.
INTRODUCTION
Tuberculosis (TB) poses a serious threat to human health. It is ranked as the top cause of death due to infectious diseases. Although once effectively controlled, its incidence worldwide in the past 20 years has risen rapidly, especially in developing countries. The prevalence of disease is positively correlated to age. Elderly patients with tuberculosis are especially at risk due to weakness, decreased immune function, and comorbidities such as diabetes, cardiovascular disease, and cancer. These factors can cause latent TB to resurface, and the possibility of re-infection of TB in this group is significantly higher than in younger people. These factors also contribute to atypical clinical manifestations and imaging changes.
The sensitivity and specificity of purified protein derivative (PPD) and other supplemental screening methods are poor for elderly patients, increasing the difficulty of TB diagnosis. Finding rapid and sensitive diagnostic indicators for elderly patients with TB is of great significance. In recent years, the clinical use of T-SPOT.TB in tuberculosis detection, including the diagnosis of TB in the incubation period, was widely acknowledged (1-2).
However, few studies of its role in the diagnosis of pulmonary TB in elderly patients have been done. In this study, we evaluated T-SPOT.TB's application and clinical value in the diagnosis of pulmonary TB in elderly patients.
MATERIALS AND METHODS
Clinical data: One-hundred forty patients with active TB diagnosed at Henan Province People's Hospital inpatient and outpatient departments from February 2013 to February 2014 were selected. Among them, there were 88 men and 52 womenaged22 to 86 years (average age, 53). These subjects were classified into two age-groups: the elderly group, with patients older than 60 years, and the young adult, with patients aged 18 to 60 years. Statistical analysis: All data were analyzed by SPSS17.0 statistical software. Measurement data were analyzed using t-test statistical analysis, while count data were analyzed using the chi-square test; P≥0.05 was considered statistically significant.
RESULTS
Clinical data: There were 68 patients with active TB in the elderly group, including 40 men and 28 women. The average age was 72 years. Forty-six patients had secondary pulmonary TB, 2 had miliary TB, 6 had TB pleurisy, 8 had pulmonary TB and TB pleurisy, and 6 had lymph node TB. TB was diagnosed in 9 patients in this group by acid-fast staining of sputum smears. Eight patients were diagnosed by acid-fast staining of bronchoalveolar lavage fluid, and 34 patients were diagnosed through an acid-fast staining test of transbronchial and lung biopsy and/or TB-DNA. Pleural biopsyacid-fast staining and/or TB-DNA confirmed TB in 11 patients. Lymph node biopsy acid-fast staining and/or TB-DNA detection confirmed TB in 6 patients.
There were 72 patients with active TB in the young adult group, including 48 men and 24 women who were, on average, 38 years old. Among them, 38 patients had secondary pulmonary TB, 1 patient had miliary TB, 11 patients had tuberculous pleurisy, 16 patients had pulmonary TB and tuberculous pleurisy, and 6 patients had lymph node TB. TB was diagnosed in 16 patients in this group by acid-fast staining of sputum smears, 14 patients were diagnosed by acid-fast staining of bronchoalveolar lavage fluid, and 19 patients were diagnosed through acid-fast staining test of transbronchial and lung biopsy and/or TB-DNA.
Pleural biopsy acid-fast staining and/or TB-DNA aided diagnosis in 17 patients.
Lymph node biopsy acid-fast staining and/or TB-DNA detection confirmed the diagnosis in 6 patients. (See Table 1 for specific subject-relevant clinical data.)Statistical analysis showed that there were significant differences between these 2 groups in both existing respiratoryrelated diseases and non-respiratory diseases. The prevalence of existing diseases in the elderly group was significantly higher than in the young adult group. In addition, BCG vaccination rates in the elderly group were significantly lower than in the young adult group.
Both groups of patients underwent PPD and T-SPOT.TB tests. In the young adult group, the T-SPOT.TB test positive rate was 90.3%, significantly higher than the PPD test positive rate of 63.9%. Similarly, for the elderly patients, the T-SPOT.TB test positive rate (88.2%) was also significantly higher than the PPD positive rate (39.7%). When these two detection methods were compared, T-SPOT.TB positive rates were statistically significantly higher than PPD test positive rates in both the young adult and the elderly groups. The difference was more pronounced in the elderly group ( Table 2) .
The PPD positive rate in the elderly group was 39.7%, significantly lower than the PPD-positive rate in the young adult group (63.9%); the difference was statistically significant.
The T-SPOT.TB positive rate in the young adult group (90.3%) was higher than in the elderly group (88.2%), but this difference was not statistically significant. Negative results were observed with both detection methods. There was no significant difference in the T-SPOT.TB test negative rate in the elderly group (7.4%) and the young adult group (6.9%). However, the PPD negative rate in the elderly group (60.3%) was significantly higher than in the young adult group (36.1%). Two patients could not be diagnosed by the T-SPOT.TB test in the elderly group (2.9%).Three patients in the young adult group could not be determined(4.2%).There was no significant difference (Table 3) .
DISCUSSION
With the acceleration of aging in our country, there have been widespread and more severe cases of TB in the elderly population. The fifth national TB epidemiological survey data showed that TB prevalence among persons 60 years and older has skyrocketed to 2 to 3 times that of the general population (4). While TB clinical symptoms are not typical in elderly persons, the smear-positive rate was as high as 36.75% (5), and the smear-positive rate among persons 60 to 75 years old has continued to rise in recent years. In addition, x-ray findings are not typical for elderly TB patients, who also have more comorbidities. Thus, TB not only seriously endangers the health of elderly persons, but it is likely to become an important source of infection in families and communities. With the progress of social civilization, the world's aging population has become more evident. Paying attention to elderly TB patients has important practical significance.
There are many ways to diagnose TB, among which the tuberculin test is still one of the most important ways. However, because PPD is a mixture of various protein components, it is susceptible to the influence of BCG vaccination and environmental mycobacterial infections, and its specificity to TB and the detection rate of M. TB infections are low. The T-SPOT.TB test uses M. TB-specific antigen technology and thus was not susceptible to the impact of BCG vaccination and other non-tuberculous mycobacterial infections. The specificity was significantly improved compared with that of PPD. A meta-analysis of existing reports showed that PPD sensitivity in TB patients was 67%to 72% (2) , and the sensitivity of T-SPOT.TB in TB patients was 85% to 90% (6).
Other scholars have reported that PPD specificity in TB patients was 52.2% to 84.4% and the specificity of T-SPOT.TB was as high as94.1% (7) . In addition, an immunocompromised host or immune suppression has little impact on T-SPOT.TB testing; it maintains high sensitivity and specificity in immunosuppressed individuals such as AIDS patients, patients with connective tissue disease, and infants and young children (8) .This study also found that the T-SPOT.TB had a high positive rate in both the elderly group (88.2%) and the young adult groups (90.3%).
PPD positive rates were lower than in the T-SPOT.TB in both the elderly and the young adult groups; the difference was statistically significant, which is similar to what has been reported in other studies. Furthermore, we found that the PPD positive rate in the older group was significantly lower than in the young adult group, which is consistent with domestic research results (9) (10) (11) (12) .The reason may be that immune function significantly decreases in elderly persons, and cellular immune function, especially T lymphocyte function, is closely related to PPD test results. Thus, in elderly patients with TB, reaction to the PPD test weakens. However, the T-SPOT.TB positive rate significantly increased in elderly patients, and these positive rates were not significantly different from what we saw in the young adult group, suggesting that T-SPOT.TB testing effectiveness was not negatively affected by older age and decreased immune function.
In this study, 6 TB patients in the elderly group were diagnosed as negative by the T-SPOT.TB test, and 2 patients were not diagnosed. Similar results were also observed in the young adult group. This corresponded well to the latest systematic review of 3.8% (95% CL, 3.5% -4.3%) uncertainty (13) .The reason for the uncertainty is mainly a higher negative background, or the number of spots against overlapping peptide antigen is in the cut-off range, which makes it difficult to diagnose in the clinical setting. Further analysis of elderly patients with negative or undetermined T-SPOT.TB results found that, in the 2 undetermined patients, peripheral lymphocyte counts and ratios were lower than normal, which may be related to chronic underlying diseases, old age, nutritional status, and other factors (Table 4) .Because the T-SPOT.TB test targets antigen-specific memory T cells infected with TB, reduction of the total number of lymphocytes may lead to ambiguous interpretation of the results. In the 6 patients with negative results, the peripheral blood lymphocyte count also declined but only slightly. In addition, sputum-smear tests of these 6 patients were negative, and 5 of these patients had diabetes. Whether these factors are related to the T-SPOT.TB negative results still needs more in-depth study in a larger sample size. Although relevant research suggests that diabetes does not affect the sensitivity of T-SPOT.TB in the diagnosis of TB (14-16), none of these studies of TB infections in diabetic patients included well-designed groups, and the sample size was small. Thus, the significance of T-SPOT.TB in the diagnosis of TB in diabetic patients still needs more in-depth discussion.
In summary, elderly TB patients are a special population because of their impaired humoral and cellular immune functions and comorbidities such as diabetes and COPD, which result in a lower TB detection rate. Traditional test methods such as PPD and TB antibody have poor specificity and sensitivity and cannot meet clinical diagnosis needs. As a rapid, non-invasive, simple method to diagnose TB, T-SPOT.TB has not been evaluated for its diagnostic value in elderly patients. This study found that T-SPOT.TB had the highest specificity in elderly TB patients. It is an important method for diagnosis of TB with high diagnostic value and is worthy of further promotion in the clinic setting.
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